This study confirms that distance to the epidural space from the skin at the L3-4 interspace is only moderately correlated with body mass index in obstetric patients.
Recent studies on the distance to the epidural space from the skin in obstetric patients have demonstrated that this distance is greatest at the L3-4 interspace, I and shows a moderate linear correlation and body mass index. 2.3 The indications for the epidural technique have expanded and now include anaesthesia for general surgery and acute and chronic pain management.
This study investigates the relationship between distance to the epidural space at the L3-4 interspace in obstetric and non-obstetric patients and examines the influence of obesity on this relationship.
METHODS
Epidurals were performed with a 16 gauge Portex ® System using loss of resistance to air for identification of the epidural space. The vertebral interspace employed was determined on the assumption that a line joining the iliac crests passes through the fourth lumbar spine. Only data for the L3-4 interspace was analysed.
Once the epidural space was located, and either ;njection performed or catheter inserted, skin dimpling was corrected and the needle was removed, fixed firmly between the thumb and index finger. The distance to the epidural space was then measured with a Codman® disposable 10 cm ruler to an accuracy of 0.1 cm.
Epidural data collected were an opportunistic sample of 248 consecutive cases presenting to labour ward and operating theatre. Most (78070) of the obstetric epidurals were inserted with the patient in the lateral position, compared with 31% for the non-obstetric group. The rest were inserted in the sitting position. Patients with gross morbid obesity (Body Mass Index> 40) or oedematous states were excluded from the study.
Height was measured to the nearest 0.1 cm using a fixed ruler and head-piece attached to the wall, and weight was measured to the nearest 0.1 kg using Seca® Scales. Both measurements were performed in light street-clothing and no shoes. The body mass index (BMI) was calculated as weight (kg)/height (m 2 ).
Pearson's correlation coefficients and least squares linear regressions were used to examine the relationships between possible predictor variables and the distance from the skin to the epidural space. 4
• 5 Residuals from all models were examined graphically for violations of the usual assumptions of normality, independence and homogeneity. All tests were twosided at the 5 % level.
RESULTS
The racial mix of the population studied was Caucasian 94%, Asian 2% and Australian Aboriginal 4%. The ethnic mix of the Caucasian group was that of an average Australian multicultural population. Table 1 shows the anthropometric statistics of the population studied for the L3-4 interspace. Figure I shows that the distance to the epidural space is a normal variable and it is therefore valid to use linear regression analysis to uncover associations between distance and other variables. Table 2 summarises correlation coefficients for the L3-4 interspace and shows that, in both obstetric and non-obstetric patients, BMI shows only a moderate linear correlation with distance to the epidural space. Height and age were not significant predictors. In the non-obstetric group, sex is not a statistically significant predictor by itself but when adjusted for BMI becomes significant (r=0.57, P=O.OOOI). The difference in mean depths is 5.1 (males)-4.8 (females) = 0.3 cm, which is not clinically significant. Table 3 shows the effect of obesity (BMI > 25) on the relationship between distance to the epidural space and body mass index for both obstetric and non-obstetric groups. Previous studies exammmg the distance to the epidural space from the skin in obstetric patients have not taken lumbar interspace' or body mass 1 into account. This study in Australian obstetric and nonobstetric patients shows that, at the L3-4 interspace, distance to the epidural space shows a moderate linear correlation with BMI.
Characteristics of study population for the L3-4 interspace
In the obstetric group, BMI includes the weight of the feto-placental unit so the majority of women attain a BMI of > 25 by the end of pregnancy. The nonobstetric group therefore provide a simpler model to assess the influence of obesity. Table 3 shows that, in obese patients, BMI is a poor predictor of distance to epidural space when compared to the non-obese group.
An anthropometric explanation of these data is that fat occupying the subcutaneous tissue accounts for most of the variation in the distance to the epidural space from the skin. However in obese individuals the greater body mass is distributed disproportionately to areas other than the lower lumbar region. Therefore, the epidural space in an obese patient may be closer to the skin than expected for their weight.
These data confirm that BMI is only a moderate predictor of distance to the epidural space, and therefore careful advancement of the epidural needle and a reliable loss-of-resistance technique remain the most important skills for safe epidural insertion.
